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(57) Abstract 

FIELD: pumping In horizontal wefts. SUBSTANCE: critical sane Is Isolated above productive strata. 



The Isolating fc» carried out prior to opening the productive strata. Fflter-t.il and development 
string are lowered Into the well fitter-tall cavity Is closed by Unlet filter-tall and 
V development string are towered individually. Flte-tatt Is lowered tint Prome pipes are tower 

*■ — - teajefiier with the fitter-tall. Upper part of flie fitter-tan la secured by the pipes. Development 

j string first is towered to the cavity of profile pipes. The pipes are lowered so to form a gap 

^ -w' between lower end of the development string. waSs of profile pipes and UnteL Then the 

deveksjosurt string achieves upper end of the filter- talL This operation la carried out after 
pumping to mortar. Then they watt until the mortar gets hard. Then the lintel b broken, EFFECT: 
higher reliability. 2 ct 4 
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(54) CHOCOB 3AKAHTOBAHHH CEBAJKMIOI 
(57)Abotn_c 
HcnomocwBwe: npa 

p n ju ti ug npcmyHTBnoro mien ucmchtkmm pacrapc-i npei 

, Cyxnpocrb _ao6pera_Bi: no coooo6y 3C«y c 
Haonmocp ocyntacrawwaar ho mmpmm npapyKraaBoro mam. B c 

_____ — ^ cnycK b 

lip- yro— 

co cnycKC-t fHJikTparXoocToe_ta cayoc— nrr 
|wwipfr3 iBOc r oao m nocne era cnycxA. 
d nozxocTb npo$*—__ix ipy6. Hx cnycmMor c 

c Tpy6 ■ 

.any 

pacTDopa. 3art_ ox_h«ot aarnepReMUB 
nocne sToro pupymuor ntpe_bray. npn Bcspbrnoi d ropKxxrra 

p a306lB PM T OT npOflyMT—BHbDC Bp< ^ BttMM— TpytfttOK. Hx 
*WlbTpOU^XB0CT0Oma_L 1 3JX, ^-JIM. 4KJI- MbftO 
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Description [Omcaiae M3o6pcrcBKfl]: 

tbotfpcTtawe othdcbtch x tcxbojiotsm suajrawinw crpovremeraa cemmkw, iBjcsaynajcraoaBD 
i^wiy t i* n >«r«wi *m»mjft ytiacrax CTBona b nponvxTaaam nwere. 

yt sa ecrt B 010006 3oxae«iBBaBHH ckbuchb c ropooorrvibabzu y^acTXOM cTBOJia, 

pa j^cjiau e aasanoHBoro Dftocrpencm npoRyaTHmoro rotacra ox 
hhm Henpo^yrTKBBboc nnacroo HapynbOiR naxepavoi b qewearxpo! 





aaxanoBHoro npocTpaBCTaa npquyxTurooro roiacra ot mnKnexampx h 
c bum BcszpoAysTimfaoc nnacroa c DOMonBJO naaepon h HCMeKTMpomHMH HW«Kjaoro 
npocrpaBCTaa Hesagexao, oco6*e gH o b pepeinypffJt 30Bax ctbqixa gsbubrbu c BCpuwiBoro 
BcrngqcTBHe genana p p o i a wfiirw« oypoeoro pacreopa upjeuiWAJ. 





wmhw npOflyxTBBBOf 0 BBCi a pp cro acxpfacrasi, cnycx a 
h agq p r y a ■■ ■nr Blina kqudbbm. aaoonBeasc $WDyrpofioB aoabi 1 




&T0T CODOotf TIUK BE o6oCDC<aonCT' IMRUKBOPO pa3O6CBJ30BI IipomJXTBBHMX) UTiaCTa OT BBBWHy 

yrocraoa, bbbbct— HtnonBoro ynanaoN Cypomro pacraopa aa ^ BaxnnKHbnc 
ytncimoB cxeona oauanu, a xoropbix 1 
ero v^pxyronxjMM. 3to ycyry6nneTca 1 

Kpow Torp. m ywMr ysranxax crania cebbjohm ae ygacioi awgaangM ofipaaoai iy >mTMpo»Tb 
mumy *imqao»aya> mammay. ocoochhd d e naDocqpam iBp oa a BHh i x nopqgax, 103a — 
qarrpftTOpoa b sxy nopqny* «rn> npavRCTBycr 1 




Qpyrni nc^ocTttTKOM KSDocTooro cnooooa. HPiHiiui 6 no— poa aaaa «mctb 
qaffarouM pacTDopoM, DOcnynamDDi d $H7ByrpoBy» sony 
aMnnywa paoHBOB ko/tohhm, Bcncncrwe Bbm^geKaR m 

uxTcpvana b axxHea (hohboA) iacra nopB3cwT*nbBoro croona npa zjaamrrejibBOB ero 1 

nycTOT b aepxaea nacra croon a. xoropbie sano/nanm* qacfftHbW pacroopow cpH 




dTa bjsd> Hucm ac iut tw. *rro a 
Ksomnom soa ocnoMHesax oypoom 1 

6lI7Ifc>Tpa~J030C 1 UBKXa B 

ncpoAnxoR, 3&xa*ncy neucBTBoro pacraopa. qxkau 

njcacre. cnycx b cxBaxxBy faJByrparXBOCTOBBxa a 
ocyngCTBTPDPT p*3Aenuao c iKpBonanairobBww cnycxoM ^B/Dyrpa-XBOcTOBBKa. 
cnyosoM ^HnMpa-XBoennmu cnycsaxrr npo^antHbie Tpy6bi. aoropboui Kpcrorr 
$OTi«rpa-xBOCToanca nocne ero cnycxa. a saxnnyaranpoHHyjo xonoeBy nepeoeattajibao cnyesuor b nonocrt> 
npo^wikKux rpy6 c o6pa3oaaBBeM saoopa usMpy raraw aoaqoM sxaxTiyaraipjOBBOB x qjwbbm . crcsxaiiH 
npo^BnbKbCX TpytS m ncpcMbraofl. 3aTcw cc AonycxaOT A 0 BepxHcro kobh*. ^anbTpa-XBOcroBMxa nocne 
3aica*noi b^cmcrtbopo pacreopa. 

Kpouc Toro, npn Bcxpunnf b ncpjnxiHTanbHott yacra cwjamHHbi BenponyxTHBHbix ytvacraoa, nocnepHHe 
pa3o6maioT or npojjyKTUEHwx npo^iuibHbtMH Tpy6aMH. xoropbic cnycxaioT d^bobpcmchbo c 

^WlbTpOM-XBOCTOaOXOM. 
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Ha $sr. I m*3AH lounnsT o6opynpmHBR flw cnycaa a yeraaoesB imntrrpmrXBOCToaxKX a < 
far. 2 cew A-A sa ^ar. i; sa tar. 3 - upwmvnnuJVbBAn crewa ycwaoan <>Bwrpa-XBOCTogga 8 
a m^wae « acaBwam loumnvt o6opy^oa*HHfl: ^rm njOJorrapoeoHSBi aaxnnya raqgoBBOB Konaaau: sa 
far. A caaai saxavDniasMfi oumv no np^n/iaraeijouy cnocotiy nocne i » 





Cooco<5 ocyiqpcTBJisacrr cng^ynonai oripjoon. B npaqcccc tiypcsxH 
npamyETHBBoro nraacra 2« aaonapyarr doc 
; npo^yaiVBWPo* a xbocjic 
(SypanfcMbia Tpytf 3 
1 6ypKJibHMX Tpyt$ 3 c 
5 butct nepeubmy 8 sxnc cquia 8 B 
^Mnivrpa-JCBDCTosBKa 4 or dojioctb 
KJtamBOM U. pf |wy| iMF?F , n^f B " saaan 12, 
1 ■ cnyxamvB «rw saoom 



1 (<>mt. 1), ncpcn Dcjcpbmccw 



5, apa>m7ibHbcx TpytS 6 n ocpeaoBBBsa 7. 1 

9 (♦bt. 3). paan«/uaomy» aonocTb 

10 Gar. 3|, a nepeaofflKBK 7 cBatimca 
nonocTb cono&HU tiypmnuHbcc TpytS 3 co cxfiaxmoA 

6ypBjn>HbDC TpytS 3 cxBaanaaott scajBcocTfan b mdmckt 
TpytiM 6 kmoot nponvo&ue ro*pw 13 (#b\ 1). 
qpHTparopoa 15 o6coMHBa«TC« qewrpapooaHxe 



tzcpea p" ' | M v iy 1 1 1"""-"* ywrm o ropBCMScraiUBoA 

I, 3. 4. TO DCP+OPOWBBMC OTBCpCTHB 16 " 





4 moo* cuaxmu d ooraocra upo^wnAOC Tpy6 6 saaanae* 
rofixoflKMoe hot BunpaBjieHra npOBjonuaix ro^p 13 b 
KtBT.3). 



c Tpy6 6 K 

B cnyw acofiaongMoi m cw i h ub m spcnysnDMntt Basra nnacTa or HBopwBianaro yBacraa, i 
ffW ^ w npaanscTsa (far. 3), h y ei awaaLB wot aroro b »pnyrpc-xpocTOBBKe 4 flainransTOTBUX 
apo^Kiiuifaix TpytS 18, to npB coqnaaaM b cacreue ranpawnracaoro ffa angra sra TpytJbi rome 
t no nnuTHoro npxmaTKR bx ctchox b cTOTau «m«bw. ofanetomaH gobmbctho c 
U4i 




m*r m nc« y ■ iiwfn \— - r ^ " — — . 

> wn> npofBnfaBbo; Tpy6 6. BpunjM aanoBay 6yisoBBn«T|>y63 

(DLTOIUOC BbmpaOIICUaC rO^P 13 * miOTBOC iqwrn^. 

1 1 flar. 3). npB yroM rcpMeTBaapynBaB nacra 14 Oar. 2) 

a* npocTpaBCTsa. 

pane* sonoaay (Sypauibabcx rpy© 3 c p*vwn*ya*TtnxM irn P Hauaav r k> can a mBma a cnycKaarr b nee 
9ftxnnyaTaxBMHBy» wanoaay 10 flar. 3), bkbcbbb Karen xoropoft bxdabt aayTpb npo ^ t mmy «ipy6 6 c 
otipaaoBaBxeu saaopa 10 Mtmny *tbm kcbqqm. ceflnau 8 a CTemaua npoySnfaBua Tp ytf 6, 3arew b 
cKMUCHay 1 oopactmayr axapoeoft ananaB 9, aaropwft c&bbtc« b o^jio 8. pa3o6ma* BayxpcBH ae nanocra 
^urpa-nocroosaa 4 b ssconyaTanpofBioft kojiohhm 10. npowaaqnjrr aaatttxy poJtHiuuio pacraopm b 
nanocn> aKCBnyaTaBBOBBoB rcjiobuu 10, docjxc uero flottjcaaioT ec monsa kohc^ao ynopa b cymome b 
5 (4ar. 4). a nocne aaTBtpnewraa ncMtaranro pacTBopa pasftypBBaaw oopaooBaaarpDea 
1 10 qeutBTBya) npotisy. niapoBaB xjxaoaB 9 ■ cesjno 8. 

B cnyw ycraaoBaa b ^am/ipe>XBOCTosnic 4 vpcursmtx samynKx 17, nocngnntt paapynuuor saKatacov 
pac^asTHOB Bopnaa aacnPTM t^ar. 4). 3arrew npoasaqn/rr ocBoeaae eaBaaeaafaL 

npcjuzaracMbia cbdco6 nooBonBCT bbbjcmhd paaotfnnrrt* npoflyBTBUHbct nnacr ot ot> 
BeBpoffyB TBBBbOC ropicsoBToe. a Taame or npnub«xa»ajKX a Bd«y m n ep eM eacaaaB |O Xf i c 
aenpoAyKTBBBbix y^iacTBOB b ropaaoHTanbHoft uacra auaaraw 6e3 
^KHbTpa-XBOCTDBBKa. UbOO HHU2 ULOI3 
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Claims (Oopuyjia H3o6pereHKH]: qq| 

„ , . m 

1. Cdooo6 sAKamMBaanii cunukhhm. Bsnmuonvol kxuihxqdd 3oh ocmuueaoM buok DpcpQnrnmBoro Cf*\ 
onacra flo ero Bcapbrnra, coyca b cubxhbjt ^amyrpa-xDocTOBwt* ■ aacanyra ipMBHa l kmobhu, -——J 
EKpocpbrrae mnocni ^mrorpa-xBOCTOBBxa oepeMbrasoA, saKavy njaaKTHoro pacreopa, oa^ a agc 
saraepnceaBBH ucwcbthoto 

^KHbTpa-XBOCTOBKA H M wmyMHiiyftUiiiifl KOJIOHHbl OCymjOCmOOTOT pa^CHUM) C XKpl 

cnycaow fmMp MBxwam nps arm qRHoepetteBHO 00 cnycxou ^MmyTpa-XBoeroaaKa cnycaajor 
ppo^aPMCMt Tpy<5bi, KOTOpbiMB apcron* fa nBP QBCib ^Kmyrpa-xBocroina Docne cro cnycxa. a 

aaaopa uempy hhxbmu kohx^xm szcnnyaxai^oHHaft kojiohhw, creBxaum npofunfaHboc TpytS H 1 
sareu ee cnycraor Bepxweno Koant ^aJibTpa-xBocTowaa nocne sazanxa qeuorraoro pacreopa. 
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Drawing^) [Mcprcu): 
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(54) WELL COMPLETION METHOD 
(57) Abstract: 

Use: For completion of horizontal wells. The method improves the reliability of isolating 
a producing formation with cement slurry when cementing a production well. Substance 
of invention: The troublesome zone located above the producing formation is isolated 
therefrom. Isolation is performed before exposing the producing formation. A liner filter 
is lowered into the production well. The filter inside is sealed off with a stopping device. 
The liner filter and the production casing string are lowered into the well separately. First, 
the liner filter is lowered. At the same time, shaped pipes are lowered into the well. They 
are used to secure the top part of the liner filter after its lowering. Initially, the production 
casing string is lowered into the shaped pipes. When lowering these pipes, a clearance is 
formed by the bottom part of the production casing string, the walls of the shaped pipes 
and the stopping device. Thereupon, the flow string is lowered to the top end of the liner 
filter. This operation is performed after pumping in cement slurry. Then, the cement 
slurry is allowed to solidify. Following this, the stopping device is broken. When 
non-producing regions are exposed in the horizontal section of the well they are isolated 
from the producing ones by means of shaped pipes. These pipes are lowered into the well 
at the same time as the liner filter. 1 cl, 4 ill. [illegible] 
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Description: 

The present invention relates to a method for completing the construction of a well 
having a mostly horizontal section whose section passing through a producing formation. 

A method for completing a well whose borehole has a horizontal section is known, which 
method consists in lowering a pre-perforated liner attached to a production casing string, 
isolating the casing string-borehole annulus in the production formation zone from the 
above and alternating non-producing formations by use of outside packers, and 
cementing the production casing string above the liner with the use of a cementing collar 

(1) . 

However, the isolation of the casing string-borehole annulus in the production formation 
zone from the above and alternating non-producing formations by use of outside packers, 
and the cementing of the production casing string above the liner are not 
reliable— especially in the transition zones between the vertical and horizontal sections of 
the borehole— because drilling mud is not completely replaced with cement slurry. 
Besides, due to the fact that packers are small in size their sealing surfaces are not able to 
reliably seal off the cavernous zones when these zones are larger than the area of the 
sealing surfaces of the packer. 

This problem is exacerbated in the event that poorly cemented rock is exposed in the 
course of drilling a well since in such cases rock fall may occur, especially after washing 
the well and removing the colmatation cake from its walls. 

The well completion method which is closest to the proposed one in its substance and in 
the number of coinciding distinctive features consists in isolating the troublesome zones 
above the producing formation prior to its exposure, lowering a liner filter and a 
production casing string into the well, temporarily filling the filter zone of the well with 
sealing agent, sealing off the inside of the liner filter with a stopping device, pumping in 
cement slurry, allowing the cement slurry to solidify and breaking the stopping device 

(2) . 

This method does not ensure a reliable isolation of the producing formation from the 
nonproducing ones, either, because of an incomplete removal of the drilling mud from 
the inclined and horizontal sections of the borehole, in which the solid phase of the 
drilling mud precipitates while drilling mud is circulated. This problem is exacerbated by 
an incomplete removal of mud cake, and, besides, the probability of rock fall increases in 
the zones where mud cake is removed, which affects the formation isolation quality, too. 

Besides, it is impossible to properly cement the production casing string in the above 
borehole sections, especially when drilling poorly cemented rock, because the 
centralizers press into this rock, which results in a nonuniform thickness of the cement 
ring wall. 
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Another drawback to the known method is the blocking of part of the producing 
formation with cement slurry supplied to the filter zone of the well when cementing the 
production casing string, which blocking results from the fall and the accumulation of the 
temporary sealing agent in the bottom part of the horizontal section which is quite long 
and also from the formation of voids in the top part of the borehole, which are filled with 
cement slurry in the course of cementing the production casing string. 

The object of the present invention is to improve the reliability of isolation of a producing 
formation from nonproducing ones and to preclude the blocking of a producing formation 
by cement slurry when cementing the production casing string. 

This object is achieved as follows: When using the proposed well completion method 
consisting in isolating the troublesome zones above the producing formation prior to its 
exposure, lowering a liner filter and a production casing string into the well, sealing off 
the inside of the liner filter with a stopping device, pumping in cement slurry, allowing 
the cement slurry to solidify and breaking the stopping device in the event of completing 
a well whose horizontal section passes through a producing formation the liner filter and 
the production casing string are lowered into the well separately with the liner filter being 
lowered first but at the same time as shaped pipes which are used to secure the top part of 
the liner filter after its lowering and the production casing string is initially lowered into 
the shaped pipes so that a clearance is formed by the bottom part of the production casing 
string, the walls of the shaped pipes and the stopping device, whereupon the production 
casing string is lowered to the top end of the liner filter after pumping in cement slurry. 

When non-producing regions are exposed in the horizontal section of the well they are 
isolated from the producing ones by means of shaped pipes which are lowered into the 
well at the same time as the liner filter. 

Fig. 1 shows equipment for lowering a liner filter into the well and installing it therein, 
Fig. 2 is the section A-A in Fig. 1, Fig. 3 shows schematically how the liner filter is 
installed in the well and the initial layout of equipment for cementing a production casing 
string, and Fig. 4 is a schematic diagram illustrating the proposed method for completing 
a well after performing all the operations. 

The proposed method is as follows. Prior to exposing the producing formation 2 (Fig. 1) 
in the course of drilling the well 1, all those nonproducing formations above the 
producing one, that do not meet the drilling conditions, are isolated, and after the 
producing formation is exposed and the borehole is washed a pre-perforated liner filter 4 
connected to drill string 3 by means of adapter 5, shaped pipes 6 and adapter 7 is lowered 
into the well on the drill string 3. The adapter 5 is fitted with a stopping device which 
consists of seat 8 and ball valve 9 (Fig. 3) and which serves to isolate the inside of the 
liner filter 4 from that of production casing string 10 (Fig. 3), and the adapter 7 is fitted 
with valve 1 1 serving to shut off channel 12 communicating the inside of the drill string 3 
with the well 1 and serving to fill the drill string 3 with well fluid when lowering the 
equipment into the well The shaped pipes 6 have longitudinal corrugations 13 (Fig. 1) 
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filled with sealing compound 14. The liner filter 4 is centered in relation to the walls of 
the well 1 by the use of centralizers 15. 

Before drilling nonproducing zones in the horizontal section of the borehole or close to it 
(see Figs. 1, 3 and 4), perforations 16 in the liner filter 4 are closed with plugs 17 made of 
a chemically destructible material, for instance, magnesium and additional shaped pipes 
1 8 are installed in the corresponding section of the liner filter 4 to isolate the producing 
part of the formation from the nonproducing one. 

Once the liner filter 4 reaches the well bottom, the pressure needed to straighten the 
longitudinal corrugations 13 and force the walls of the pipes 6 against those of the well 1 
(Fig. 3) is developed within the shaped pipes by pumping in washing fluid. 

When additional shaped pipes 18 are installed on the liner filter 4 to isolate the producing 
part of a formation from its nonproducing part, for instance, a water-bearing stringer 
(Fig. 3), the hydraulic pressure which is developed in the system also straightens these 
pipes and forces their walls tightly against the well walls thereby isolating the above parts 
of the exposed horizon from each other in combination with sealing compound 14. 

Then, the drill string 3 (Fig. 1) with the adapter 7 is disconnected from the shaped pipes 6 
and lifted out of the well 1 and an expander (not shown in the drawings) is connected to 
the drill string instead, whereupon the drill string is lowered into the well until it enters 
the top part of the shaped pipes 6. By rotating the drill string 3 together with the expander 
the corrugations 13 are finally straightened and the walls of the shaped pipes are tightly 
pressed against the walls of the well 1 (Fig. 3). The sealing compound 14 (Fig. 2) ensures 
a reliable isolation of the casing string-borehole annulus. 

Following this, the drill string 3 with the expander is lifted out of the well and the 
production casing string 10 (Fig. 3) is lowered into the well and the bottom end of the 
casing string 10 enters the shaped pipes 6 with the result that a clearance is formed by 
this end, the seat 8 and the walls of the shaped pipes 6. Then, the ball valve 9 is dropped 
into the well 1; the valve falls onto the seat 8 isolating the inside of the liner filter 4 from 
that of the production casing string 10. Cement slurry is pumped into the production 
casing string 10, whereupon the casing string is lowered until its bottom end abuts against 
a neck provided in the adapter 5 (Fig. 4); after the solidification of the cement slurry the 
cement plug formed inside the production casing string 10, as well as the ball valve 9 and 
the seat 8 are broken by drilling them out. 

When temporary plugs 17 have been installed in the liner filter 4, they are broken by 
pumping in a definite quantity of acid (Fig. 4). Thereupon, the well completion 
operations are carried out. 

The proposed method makes it possible to reliably isolate a producing formation from the 
above nonproducing formations and also from other adjacent alternating regions in the 
horizontal section of the well without cementing the liner filter, (drawings) 
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Claims: 

1 . A well completion method consisting in isolating the troublesome zones above the 
producing formation prior to its exposure, lowering a liner filter and a production casing 
string into the well, sealing off the inside of the liner filter with a stopping device, 
pumping in cement slurry, allowing the cement slurry to solidify and breaking the 
stopping device wherein in the event of completing a well whose horizontal section 
passes through a producing formation the liner filter and the production casing string are 
lowered into the well separately with the liner filter being lowered first but at the same 
time as shaped pipes which are used to secure the top part of the liner filter after its 
lowering and the production casing string is initially lowered into the shaped pipes so that 
a clearance is formed by the bottom part of the production casing string, the walls of the 
shaped pipes and the stopping device, whereupon the production casing string is lowered 
to the top end of the liner filter after pumping in cement slurry. 

2. The method according to i. 1, wherein in the event of exposing nonproducing regions 
in the horizontal section of the well these regions are isolated from the producing ones 
with additional shaped pipes which are also lowered into the well at the same time as the 
liner filter. 
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Fig. 3 
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